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Contending that previous investigations into the 
efficacy of underlining as a study technique have yielded mixed 
results due to the specific expet^imental methodologies emp].oyed» a 
study addressed the issue by manipulating both the reading 
comprehension skills of students ai>d the kind of information given to 
them aboujt underlinina. Specifically, the study examined whether 
providing college students with materials containing textually 
important information /underlined would improve test performance for 
those materials. Approximately 100 studen^ts were arranged into three, 
separate experimental groups. Those in the first group w^re told to 
concentrate on knowing the underlined portions of a text and were 
told that by focusing their study time on those portions they might 
do better on a test to follow. Students in the second and third 
groups were instructed to read and stuc|y tHe text as they normally 
would when preparing for an examination. No mention was made of 
underlining. Followiog the reading, each student completed a reading 
comprehension test and a te$t of language skills. Results indicated 
that students given reTevant information underlined in the text did 
not obtain higher scores on the comprehension test than stu$3epts who 
had unmarked texts. However, students provided with underlined text 
spent less time preparing for t^e subsequent test, and this effect 
was found to be independent of comprehension skills. (FL) 
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PRINZO, 0. VEROMIIA & DANKS, JOSEPH H, 

READING ABILITY AND THE IDENTIFICATION OF IDEAS FROM TEXT 
MATERIALS 

ABSTRACT 

It was the contention of this paper tHat previous 
Investigations Into the efficacy of underlining as a study 
technique have, yielded alxed results due to the specific 
experimental methodologies employed. The present study 
attempted to address this Is^trt^ by manipulating both the 
reading comprehension ifkllls a| the students and the kind of 
Information given to the stuiients about ^ndex lining. This 
study asked whether providing university undergrjaduates with 
teztually Important Information underlined would Improve 
subsequent test performance for those materials. 

The results Indicated that atu'dents provlo^d with 
relevant . lnformatlon> underlined within the te*t did not ^ 
obtain higher scores on\ th« text comprehension test than 
students who were provided with unmarked text materials. \. 
However't students provided underlined text spent le&s tl|»e 
preparing for the subsequent multiple-choice test and this 
effect was found' to be Independent of comprehension skills. 

It would appear that although underlined t^ext materials 
In and of thems'elves did not result In Increased 
comprehension for that material, underlining Influenced the^^ 
amount of .time students were willing to commit for study 
purposes. 
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Does Providing Underlined Text Improve Subsequent Test 
Performance for that Material? 

Reading a textbook In preparation for a test Is somewhat 

different from reading the Sundaj paper , a favorite magazine , 

^r a well written novel (Anderson, 1^0). Reading a novel 

maj >be 1 viewed as a recreatfonal or leisurely endeavor , but 

reading a textbook tends to be^ more academlcallj orientated. 

' / ' ' ' ' 

To pwt It another way, very few people would cop^det reading 

a tfei^tbook Just for the fun of It and many people would be 

surprised to receive a pop quiz over the information which 

ippedred in last night *.s newspaper. ^ 

Much of formal education requires students to actively 

learn from text materials. It is generally assumed that 

students who utilize techniques such as undexldning, 

QUtllnlngt note taking, or summarizing while studying will 

tend t9 learn^more than if such techniques were no^t 

Impllmented (Stordahi & Christeneent 1956). Similarlyt it is 

oft^n assumed that students do not venture into activities 

such as readingt^ reviewing, and studying text material 

haphazardly, but with an intent to organize the Hoiat^rlal in 

such a manner that maximizes learning. 

It would'seete that, the closer the corr^espondence 

between tlie students* and instructor *s Judgments as to what 

constitutes important information , the greater * the 

* • 
probability of a. better grade on the test. THus ^t would be 

to the students* ad-vantage to pay particular attention to 

¥■ ' * 

textually highlighted information presented in the text 
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and/or to the information the instructor fo(tfuse)d upon during- 

lecture while ^tudying. Research examining ^j/dividual 

differences in study methods utilized by students who vary in 

reading^ comprehension skills is lacking. Therefore it is 

extremely difficult to attribute empirically the* sour^ 

academic failure among these students to either poor 
4 




habits and/or poor reading comprehension skills. 
Prior investigations into the efficacy amoi 

J 

techniques general ly converge on two major poin^.^"^ First , 
when more than enough study time is provided, students' 
perfo;:mance on subsequent tests m^easuring comprehension for 
that D^aterial has been equivalent regardless of study 
technique (Strodahl & Chrfstensen, 1956; Idstein & Jenkins, 
1972) • However, when tim^'e ' limits are imposed that make 
thorough study dif ficult , receiving; underlined text has been 
^ ^ demonstrated t<^ be superior to repetitive reading (Grouse & 
Idstein, 1972). Second, when intellectual factors (e.^. 

verbal intelligence or reading comprehension skill) are held 

( 

constant or otherwise controlled, differences among study 
techniques typically Kavfe not been obtained (Hoon, 1974). 

The primary purpose of the present study was to 
examine whether proyidlng students varying in reading 
comprehension skills with underlined text materials would 
produce differential performance on a test of the material. 
This study was interested in two primary questions relevant 
to Issues In memory. First, do students who differ In 
readlirg comprehension skills also differ In terms of the 
of Information studied prior to testing? Second, do students 
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fflake use of underllnlag that Indicates Inportant Inf ormatibn? 
The basic contention of this study was .that previoos f e^earch 
failed to ex^e^mine individual differences In reading 
comprehension ^in terms of (a) ' the amount of timt devoted to 
test preparation, (b) individual differences in the 
recognition of information varying in its importance, and (c) 
recognition memory for inf erjences as well as literal 
information • 

/ 

Method 

W 

Materials 

Text, A seven p'tff?, 3755yVord selection from an 
introductory psychology text was selel^d (Hilgard, Atkinson, 
& Atkinson, 1979), This selection presented a discussion df 
two theories of personality, topics not scheduled for lecture 
until the latter part oT the academic term. Thus , the 
material was relevant to course work and was relatively 
aeutral in that students had little prior knowledge about 
these topics* Discussion of the psychoanalytic approach 
covered four pages of the text (approx. 2180 words) and 
the phenomenological approach was discussed on the remaining 
three pages (approx. 1575 ^words). 
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Importance ratings* Clinical and experimental graduate 
tijdents in psychology (n^ ■ 11) we^re 'given individual 
ph<itocopies of the selection'to read. They were told to 
underline each sentence in terms of how ^por tant it was for 
an' uildergraduate to know in preparation for a test. Each 

\ 

graduate student was instucted to underline sentences Judged 
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to be highly Important In red Ink and moderately Important 
sentences In blue Ink* Sentences left unmarked would jbe^ 
considered to be of little Information ralue by default. 
Graduate students were further Instructed to keep^ the three 
levels of Judged Importance roughly pr oportlonal , , 1 • e • one- 
third highly Important, one-third moderately Important, and 
one-third unimportant. There were no "time constraints placed; 
on the graduate students. The frequency with which a ^ 
sentence was marked as highly Important, moderately 
Important, or unimportant determined the Importance level of 
each sentence. 

Test construction . . Using a multiple-choice format, 
memory for literal Information and la^e*Tenced was examined' 
for high, moderate, and unimportant Information as defined by 
the graduate students* ratings. - / 

Half of the text compxehension t^st items required' 
students have knowledge of explicitly stated literal ^ 
information presented in the text and half requirfefl ^requiiped 
memory for Information inferred f r'oin the text. Literal items' 
were those in which the information needed to select . 
accurately from among the alternatives were explicitly stated 
in the sentence. Inferential items were tfidse in which the 
information present in -the sentence needed to be integra^ted 
with other information present either within that aen,tence or 
with other sentences in order to sele<!:t corr^etly from among 
the alternatives. 

Half of th^ test items*Were b^sed on informatidr\ high in 
importance, one-fourth obT moderatel^y importan^t information. 
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► and Qne-fo4irth on low important inf'ormatioa,* There were a 
total of 32 test items which were consttucted from 
introductory . psychology text sentences based on literal and 
inferential information at three levels of importfnce. ^ 
Prooedtire 

UniveiTsity undergraduates were tested in small groups of 
no more thaTi 10 indiv-iduals per experimental session, . 
Studeats in Treatment one (Tl) were instructed to concentrate 
on knowing -the underlined portions of the text. They were • 
further informed that by focusing their study time on these 
portions they should d^ better on the test since questions 
based on that material would appear on the test. These 
instructions appeared twice within the paragraph and were 
underlined to draw additjional attention to their importance. 
For students in Treatment two (T2) and Treatment three (T3) 
the explicitly stated instructional paragraph (Tl) was 
replaced with a more general paragraph^ Students were 
in^tructpd to read and study the text as they normally *would 
when preparing for an exam. - No mention was made of 
underlining. 

Once the l^instructions had been read, students removed 
the text material (Tl and T2) had texts with the 'highly 
important sentences underlined and T3 received unmarked 
copies) f i^m their packets and 'began to read and study the 
selectiaqflkS'tudents were told that whenever they, felt , 



adequatel^y prepared they could put the text back in the 
packet remove the test, an^ begin. Students were given a 



maximum of 40 minutes to prepare for the test. All but ten 
students had already begun the testi when the experimenter 
called tlae, They w^re instructed to pftt ^he text fi^way and 
begin the test* ^ 

Twenty minutes were allowed for test completion. 
Students were asked to record their test starting time at the 
top of the test and\ their test completion time at the bottom 

of the laSt page of the test J A digital clock radio was 

" \ 

located in the front of the classroom and was in the line of 
sight for all students. If -'they finished^ before the time 
limitt students could either check their responses or sit 
quietly until the hour session was over. At the end oi the 
session students were told that they would be contacted by 
telephone as to when the Reading Comprehension Test, a 
subtest of the Descriptive Teats of Language Skills , would 
be administered. This test is currently being used at kSU ^s 
an admissions screening device. 

Of the orginal 164 students who participated in the 
first half on the study, DTLS Reading Comprehension Subtest 
scores were availabl^s for 45 students. The remaining 
subjects were 429 university undergraduates (36 males 
females) enrolled in general ^psychology . They ^dompleted both 
seasons of this study for partial fullfillment of course 
requirements. Students were designated as skilled, average, 
or '^^A^ skilled in reading comprehension ba'sed on performance 
on title reading comprehension subtest of the DTLS, ' ' 
Sub 1 eel: s 

'here were 43 students per treatment with 15 ^students 



ERIC . 



in each treatment group at the less s.kllled and average 
levels of reading comprehension and. 13 students in each of 
the skilled Trading comprehension groups. As shown in' Tables 
1, there were no differences among the treatment groups in 
DTLS scores. ' , 

Design 

Th^ primary desig^ involved two between-subject factors 
and two within-subject factors. The between-subject factors 
were study condition (Tl, T2, or T3) and level of reading 
comprehension (skilled^ average, or less-skilled). The 
within-subjject factors were information type ^ (literal or 

r 

inferential) and level of importance (high, moderate, or / 
low)-. ^ \ 

The design for the ananlsis of study and test times 
involved two between-sub jects factors and one within-subject 
factor. The' between-subject factors were study condition 
(Tl, T2, or T3)'^and level of reading comprehension (skilled, 
average, or less-skillett) . The within-subject factor was. 
what was being timei-^time to read and study or ti^me to 
complete the te^st). 

^ Analyses of variance were performed on both designs. 

Post hoc comparisons between individual means were performed 
with a Newman-Keuls test. Effects were considered 

,signif icantlpat £ < .05. 

Results 

Multiple-choice test ; Comprehension of the experimental 
t^xt as measured by performance on the multiple-choice test 
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replicated performance on th'e DTLS. Skilled comprelienders 
obtained higher scores than average comprehenders who in turn 
performed better than less-skilled comprehenders, FC2,120) « 
32.89, MSe ■ 733.49. The average ' difference in performance 
on the experimental test roughly paralleled the average 
difference In performance on the DTLS (cf. Tables 1 and 2).^ 

inferential items w4|^^answered correctly more often 
|teral i4:ems, F(l,120) - 73.58, MSe « 371.62, 
ting the possibility that literal information^, as 
represented explicitly in the text, may not be remembered as < 
wel 1 a^idnf ormation inferred from the text. 

Teat items based on moderately important information 
were ^nswered correctly more often than itemd based on either 
highly important or unimportant information, F(2,240) « 
76.^96, TlSe - 371.62. 

Bo;th literal and inferential information clas8ifi>ed as 
moderately important was correctly recognized more often than 
either highly itfpo^tant or unimportant literal or inferential 
information. Information ty>pe-^j^impor tance leveT 
interaction: F(2,240) - 87.77, MSe -*399.06 (see Figure 1). 

In 'addition, students tended to do b^jest on inferential 

r 

questions based on moderately important information. The 
opposite was true of highly important literal and inferential^ 
infbrmation. Students tended to perform better on test items 
based on literal iriformation than on items which, required 
inferential skills. 

Tlie Newman-feul^^s analysis performed on the level of 
comprehension-by-information type-by-level of importance 



interaction, F(4,240) - 2.48, MSe - 399.06, revealed all 
Students WerV sensJLtiye to the change from highly important ' 
to unimportant literal information (see Figure 2). However, 
only skilled and average comprehenders were sensitive to the 
change frojn highly important to moderately important literal 
iilf ormation. Unskilled comprehenders' performances did liot 
differ on these two levels, of importance. Thus> only skilled 
and average comprehenders were sensitive to the chailges among 
the three levels of importance among literal information 
present^" in ^expofiiitory material. Students w^ith le«s developed 
reading comprehensl^on skills were relatively insensitive to 
the change from highly important to moderately important 
literal inf oxmatio-n. * ^ ^ 

When inferential information type was considered, a 
different pattern! emerged . All students were sensitive to 
the change from hig;h to moderately important information. 
However, only* skilled comprehenders were insensitive to the 
change from moderate to unimportant inf ormatio'n. Although 
skilled coAprehenders vscored significantly higher^on high, 
moderate, and unimportant literal nformation, 1;his same n 
pattern held true for only high and uniinpor tant inferential 
information. There was no ,8ighi'f icant difference among 
students' performances on items *l)ase''d upqn madera'teLy 
important inf ormation 'requiring the use of inferential skitl 
(see Figure 2). 

WltX respect to tht treatment condition, neither the 
.main effect of treatment , F<2 ^20) - #03,' MSe, - 733.49, nor 



any interactions involving it were significant, 
^ ♦ »^ 

' Stqdy and ^test time >" Means of study titae and test time are 
shown in Table 3, Students explictly instructed to study 
underliTted. portions of the text speik- significantly, less time 
on thfe material than subjects who ireceLved only the 
underl'ined material who, in turn, spent significantly less 
time on the material than subjects who received the unmarked 
version, F(2,120) - 11.28, ^Se « 42.56^ Pi:oviding students 
with underlined materials had an apparent effect on the 
amount of time they were willing tro commit fpr reading and 
studying purposes. This result was found to be Independent 
of level of reading comprehension skj.ll. "^^ere were no 
significant differences in the amount of time spent 
completing the pultiple-choice test either among the ^ 
different treatment grojips or amo'ng readers varying in ^ 
comprel^nsion^ skills, ' ^ 

In order to evaluate the effect that Individual 
differences in study time had' on test performance, a reading 
efficiency score was calculated. Reading efficiency was 
defined as the number correct on^t^e text comprehension test 
given the amount of time committed to study. The student's 
raw score Qorrect served as the numerator and study time 
served as the denomipator: R*E. ■ Total correct/test 
preparation time. This score served as the dependent: 
variable in the analysis of variance using ^treatment 
condition and reading comprehension skill as between-subject 
factors. 

Students receiving the underlined materials in Tl and T2 
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obtained higher reading e££ec^encJ scores than students 

serving aa, controls In T3, F (2,120) - 6.413, MSe » .059, see 

Table 4. Since, the difference In reading efflclency^between 

' » « 

Tl' and T2 was not significant, the results suggest that 

underlining alone served to promote more efficient reading 

performance. Both skilled and average comprehenders obtained 

higher reading effeclencj scores than unskilled 

comprehenders, F (2,1?,0) - 6.448, MSe - .059*^ see rable 4* 

Collectlvelj , providing students with underlined text 

facilitated comprehension as measured by the amount of 

information stud^ts could learn in t/he^amount of time they 

were willing to commit to study. 

Discussion 

One of this study*s basic contentions was that previous 
inves tigati ons into the ef f Icdcy of underlining as a study 
technique typically yielded mixed results as a result of 



experimental me'thodologies . For example, when sfudy time was 

equated for variability among text lengths (Arnold, 1942) 

both repetitive reading and underlining displayed superior 

trends when compared to outlining and summarizing. However, . 

^ when study time was sufficiently reduced^ (Crou-se & Idstein, 

^ 19^2) underlining was superior to repetitive readings When 

students were provided ample tttdy time (Strodahl & — , 

/ Christensen, 1956; Idstein & Jenkins, 1972) memory for text^ 

N 

was equivocal. Similarly, when verbal Intellegence (^oon^ 
1974) or reading comprehension (Strodahl & Chr i^st^hven , 1956) 
was held Qonstant, performance differences among these \ 
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techniques .^r^^ eilalnated. 

In most stuay sltuatlonst hoverert it is the students 
themselves vho 'determime how much time they are willing to 
commit for study ,pufpiOses« Thereforet theae studies may be ** 
compromised by falling to^ake this factor Into account. 
Within the presented Investigation Individual differences In 
the amount of time spent studying was determined both by the 
primary Investigator and by the students themselves* The 
results of this study Indicated that college s^dents who 
were provided with relevant Information underlined within the 
:ext^'d<^ not obtain higher scores on the text comprehension 

^st than sttldents who were provided with unmarked text 
material^ Wben-^ sufficient time for study was made 
available, the resultsVof Strodahl and Chrlstensen (1956) as 
well as those of Idsteln an4 Jenklp.s (1972) were replicated. 
It would appear that although underlined text materials In* 
and of themselves did not result^ In Increased comprehension' 
^or that material, underlining had an Influence on the amount 
of time students were willing to commit for study urposes,^ 
Students provided with * luiderllned text spent less time 
preparing for the subsequent multiple-choice test and this 
effect .was found to b^ Independent of , comprehension, skills. 
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TABLE 1 



DTLS READING COMPREHENSION SCORES 



Group 




Treatment 






Tl 


T2 


T3 


Mean 


Less skilled 


30.3 ' 


28 2 






Average 


35.9 


« 35.7 


35.8 


35.7 


S4cill^d 


40.4 


40.4 


40.0 


40.5 




35.3 


34.4 


35.0 





•^LE 2 

MEAN PERCENT CORRECt ON THE COMPREHENSION TEST 



'Source 



Mean % correct 




Tiigatment Condition 

Tl - Instruction + Underline 
T2 - Underline only • 
T3 - Control 
^aBing Comprehen^sion Skill 
-Less skilled ■ 
Average 
^killed . 



65.3 
65T7 
65.3 

55.7 
66.8 
75.1 
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Figrire I: Mean peroent correct on the text conprehenaion test as 
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a functoon of type of Lnfomation and level of utportanoe. 
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Figure 2; Mean peroent oo r rec t on the text oompnshension test as 
a function of caiprehension , type of iniorTrati jn, a/xJ 
level of iinportanoe. 
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"TABtE 3 

MEAN STUDY AND TEST. TIMES (in minates) 



Source . * . Study Time T«st Time 

Treatment Conditiola ' ' 

Tl - Instruction + U^iderline 26.5 12.0 

T2. - Underline Only ' ' ' 29.5 ' 13.0 

T3 - Control 33.2' , 12.7 
Reading Comprehension Skill 

Le^s skilled • ^ '29.3- 12.7 * 

Average 28.8 12.3 

* Skilled » . 31.2 . L2.7 



TABLE 4 
READING EFFICIENCY SCORES 



G^oup 




Treatment 






. Tl 


T2 


T3 


Mean 


Less skilled 


0.65 


0.67 


0.54 


0.62 


Average 


0.89 


\ 

0.76 V 


o.&e 


0.77 


Skilled 


0.90 


0.81 


0.68 


0.80 


Mean 


0.81 


0.74 


0.62 
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